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ABSTRACT: The logical design of a new VNUEM-3 universal control digital 
\* computer is explained. The computer is intended for complex automation of 


processes in various industries (metallurgical, chemical, electric-power, 
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lengths, a TV flaw detector, a) automatic lettering die, a highly-productive 
bloom removing mechanism and an automatic mechanism that brings cars under the 
conveyer. 2) An automatic blooming mill as in 1), different in tnt at is 
fitted with contactless control systems containing mercury rectifiers, genera 
tors and a synchronous motor for the main unit, manipulator racks, roll tables, 
bed-plate rollers and shears. 3) An automatic blooming mill as in 1) and 2), ; 
different in that 4t is fitted with quality control IV systed and pickups which YI 
continuously control and watch the position of the metal at a given pomant . { 
4) An automatio blooming mill as in 1) - 3), different in that the rolled pro- 

duct is cut to size with the aid of 4 special meter, and its weight is deter ” | os 


a device for freely stopping them at the shears to out them to the desired ‘ | 
} 
i 


ae: 


mined to meet the required cross-sections, types and lengths. The 
are routed behind the shears in assorted flows. 


(Abstracter's notes Complete translation] 


card 2/2 


Co Biel teen tenls 28 bop 


ped a RY 8 
fi bad been et 8 80 0 ; 7 * a 
pfahiy Probst ie Fe easier bag tk tact ee) 7 hoes sae 
Gre Frere en teet | et aoe ere 2040] Ty Eee 13 af | 
ae idan Rite tera tee ae He OHISaED 


iti nee 
tenia ipeeeet neamite 


APPROVE : 
D FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619910010-4" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619910010-4 


TRGHE (07 S22 20 O20 BES As Pe i ie MLS RA NTN TN ANTE aH Mss erm reece ements oe ne 


KAGAN, Ds, inzh.; KNEL'TS, K., inzh. 


Zhil.-ken. 

Using polymeric materials in sanitary engineering. 
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"Certyin Aspect of Metabclism of Adrenaline and 4drenaline-like 
Substances in the Urine an. Blood in Various Patholozical States." 


Report presented at the 5th International Biochemistry Congress, 
Moscow, 10-16 Aug 1961 
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B166/B101 
AUTHORS: Kagan, De Fey Kavanskiy, Yu. Nes Nemlixher, M. Ya- 
——_—_———— ee 
TITLE: Metal coating of plastics by the method of evaporating in 


a high vacuum 


PERIODICAL: Referativnyy zhurnal. Khimiya, no» 75 1962, 623, abstract 
4P61 (Sb. "Plastmassy V mashinostr.". M., Mashgiz; 1959, 
136-143) 


TEXT; Methods of coating plastics with metal are detailed and the princi- 

pal features of the method of evaporating metals in a vacuum are outlined. 

The adhesion of a metal coating to the surface of organic giass is 
examined and a method of determining the quality and thickness of the metal way 
layer is set forth; the apparatus for the metal-plating of plastics is 
described and the electrical conductivity of the layzr ia given. 

[Abatracter's note: Complete translation. | 
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SHEVELEV, F.A.; KAGAN, D.¥.; KNEL'TS, K.P. 


Project of new technical specifications and assortments of 

polyvinylchloride pipes for delivery conduite. Vod. 1 san. 

tekh. no.2:30-3+ F '59. (MIRA 12:2) 
(Vinyl polymere) (Pipe--Standards) 
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SHEVELEYV, FiA.s KAGAN, DF, kand. tekhn. nauk 
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Prospects for using polymers in sanitary enginesring. Izv. 
AS{A 10.3:35-47  '59. (MIRA 1336) 


1. Deystvitel'nyy chlen Akademii stroitel'stya 1 arkhitektury 
SSSR. 


(Pipe, Plastic) 
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8/1.84,/60/000/004/011/021 
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AUTHORS : Kagan, D.F., Candidate of Technical Scilences; Shapiro, G.I.; Gus- 
ev, G.G.; - Graduate Engineers 


TITLE: On the Use of Lined Pipes 


P 
PERIODICAL: Khimicheskoye Mashinostroyeniye, 1960, No. 4, pp. 24 + 36 


TEXT: As present steel pipes lined with vinyl plastics are produced by 
the Pervoural'skiy etarotrubnyy zavod (Pervoural'sk Pipe Plant) and the fmepro- 
petrovskiy trukoprokatnyy zavod im. V.I. Lenina (Dneprop? tiravek Pipe Rolling 
Piant imeni V.I. Lenin). ‘The production method is based on “simultanesus thermal — / 
processing of metal pipes and of prestressed plastics tpestt Rete, 1 and 4), In 
some cases the adhesion of the lining was defective near pipe Jjoimts and led to 
longitudinal displacement of the lining. The lining is elastically pressed *co 
the metal pipe which causes a considerable friction. At. normal temperatures the 
stress needed to push the lining out of the pipe 1s 220 kg. After 5h at 609°C 
the lining drops out at a slight pressure. This lack of firm adhesion nacessi- 
tates a careful chpice of pipe Joints. Figure 3 shows a pipe root before and 
after test. Joints excluding a dislocation cf lining are sltown in Figure 4 ara 
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specific censtruction information 1s given. Their common faiture Ls the appear- 

ance of longitudinal stress in the lining at changing temperstures. Compressive 
stress is neglible and does not affect the shape of the iinirg. ‘Tansile strass 

can be considerable but has no adverse effect as the safety cceffictent of the 

lining 1s sufficient. At an elasticity modulus of E = 40,00 ke/im= and a tem- 
perature drop of 50°C the relative expansion of the lining 1s 0. 34% Stresag 7 


were determined according to Hooke's law and are equal to 135 kg/cm? which does 


not exceed the tensile strength of vinyl plastics. There are 5 figures, 1 table 
and 7 references: 1 English and 6 Soviet. 
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4 - before testing; b - after 
testing with water at 70°C in the 
course of 5 h. 


| 
Figure 3. Root of a Lined Pipe: ibs ie ma aN ii t 7 
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AUTHOR: Kagan, D. F. 
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‘9 
TITLE: Pressure Pipes of High-pressure Polyethylune 


PERIODICAL: Standartizatsiya, 1960, No. 8, pp. 31 - 34 


TEXT: Provisional technical specifications for aad pipes of high. 
pressure polyethylene BTY.M 861-60 (vTu M-861--60)Phave been worked out at 
the NII sanitarnoy tekhniki Akademii stroitel'stva i arkhitektury SSSR 


(Scientific Research Institute of Sanitary Enginerring of the Academy of 
Building and Architecture USSR). The nauchno-issledovatel'skiy institut 
plasticheskikh mass (Scientific Research Institute of Synthatics), the 
Rizhskiy zavod polietilenovykh izdeliy (Riga Works of lolyethylene 
Products),and the Okhtinskiy khimkombinat tocEte Chenical Kanbinat) in 
Leningrad have been cooperating. It can be expected that corresponding 


standards will be established on the basis of these specifications. Por a 


thorough standardization of the production and application of polyethylene / 
pipes, the International Standardization Organization astablished a Bpe- 


cial subcommittee 180/TK-5/PK-6 for plastic pipes and fittings to which 
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A004/A002 
AUTHORS: Kagan, D, F., Shapiro, G, I. 
a . 
‘PITLE; - Lined Pipes and Their Application in the National Economy 


, PERIODICAL: Byulleten' tekhniko-ekonomicheskoy informatsii, 1950, No.12, pp.56-57 
- Engineering of the Academy of Civil Engineering and Architecture of the USSR) 


: of grade 10 or 20 carbon steel and an inner — emit 


i pipe. There are no additional bonds between 12 
' the plastic layer and sheathing which facil- < XX 


Joints are produced, 
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TEXT; The Nauchno-issledovatel'skiy institut sanitarnoy tekhniki Akadem4i : 
stroitel'stva 1 arkhitektury SSSR (Scientific Research Inmtitute of Sanitary 


has developed a new method and technology of producing pipes lined with vinyl- 
plastics, The lined pipe, shown in the 5 ry 2 Npuxavicxa 
illustration is composed of a sheathing pipe +\ \ 

plastic pipe pressed against the outer steel 


itates the production, The illustration : 
shows how detachable and non-detachable pipe <= 8 Bis Temnerezeunt 
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Figure: ; . 

, a - pipe with protruding ends of the lining layer; 5’ (b) - non-detachable glued 
pipe joint; 6 (v)‘- pipe with flanged ends of the lining jayer; 2% (g) ~ :detach- 

. able pipe joint; I-metallic sheathing; 2 - lining layer; 3 - vinylplestic 

_ sleeve; 4 - metallic coupling; 5 - end bushing; 6 - free flange; 7 - washer, 

i The plastic lining makes the metal pipe corrosion-resistant, while the metallic 

‘ pipe relieves the plastic one from internal pressure by taking up the whole load, 
Tests carried out in various fields of industry showed that this kind of pipe 

‘ operates satisfactorily at temperatures in the range of TO - 90°C and at high 
pressures, while ordinary low-pressure vinylplastic pipem would not stand more 
than 50-55 C, The Dnepropetrovskiy truboprokatnyy zavod im, Lenina (Dnepropetrosk 
Pipe Rolling Plant im, Lenin) and the Pervoural'skiy starotrubnyy zavod {First 
Ural Old Pipe Plant) manufactured vinylplastic-lined pips fran 10 to 100 mm in 
diameter, It is pointed out that carbon-steel pipes linnd with vinylpjastics 
are considerably cheaper than stainless steel pipes and, by their longer life, 
cut down service costs considerably, The authors mention'a number of foreign 

’ firms producing lined pipes, e. g. Johns and Lowling (USA), Tube de la Meuse 

‘ (Belgium), Huels and Dynamit A.G,, (West Germany), and point out that various 

. compounds on polyvinylchloride. basis‘and copolymers of vinyl chloride are used as 
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lining. The cost price of the lined pipes manufactured in USA 1s lower than those 
made by the First Ural Old Pipe Plant, but, according to the authors, the latter 
will produce pipes in the next future at prices lower thon the foreign ones, The 
authors stress the point that successful service is only warranted if the pipe 
Joints with their profile parts and armature are made acvording to the technidal 
requirements under due consideration of the specific characteristics of lined 
pipes, viz. the presence of two layers, considerable differenne in the coeffi- 
cient of linear expansion of the two materials, dependenue of the physical- 
mechanical properties of plastics on the temperature, eta, There is 1 figure, 
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(Basic recommendations on the use of pressur'n pipes made of 
low-density polyethylene (high pressure) ] Osnovnye vrekomendatsit 
po primeneniiu napornykh trub iz polietilena nizkoi plotnosts 
(vysokogo davleniia). Moskva, Gos, izd-vo lit-ry po stroit., 
arkhit. i stroit. mrterialam, 1961, 63 p.’ (MIRA 15:4) 
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KAGAN, D.F,, kand. tokhn.nauk; VANYAKIN, D.M., kand, tekhn, nauk; 
LOBACHEV, P.V., kand,. tekhn, nauk; YEXHLAKOV, S.Y., inzh.; 
PAVLOV, L.D., inzh.; RUZIN, M.Ya., inzh.; ANDREYEVA, I.0., 
inzh.; SHMAKOVA, G.D., inzh, Prinimali uchastiyer 
SAPOZHNIKOV, M.M., kand, tekhn, nauk; GEFDING, A.K., kand. 
tekhn. nauk; MALINOVSKIY, 2.B,, ingh.; STRASINYKH, V.P., 
red. izd-va; KASIMOV, D.Ya., tekhn. red. 


(Instructions for designing, installing, oporating, and 
repairing interior water supply systems using vinyl plastic 
pipes] Ukazaniia po prooktirovaniiu, montaghu, ekspluatateid 
i remontu vnutrennikh vodoprovodov iz viniplagtovykh trub. 
Moskva, Gos, izd=vo lit-ry po stroit., arkhit, 1 atroit, ma- 
terialam, 1961. 91 p. (MIRA 1532) 


i. Akademiya stroitel'stva i arkhitektury $SSH. Institut sa- 
nitarnoy tekhniki, 2, Nauchnoissledovatel'siciy institut sa- 
nitarnoy tekhniki Akademii stroitel'stva i arkhiteaktury SSSR 
(for Kagan, Vanyakin, Lobachev, Yekhlakov, Pavlov, Ruzin, 
Andreyeva, Shmakova). 3. Leningradskiy nauchno~i asladovatel 'skiy 
institut Akademii kommunal'nogo khozyaystva in. K.D.Pamfilova 
(for Sapozhnikov). 4. Vsesoyuznyy nauchno~iswledovatel'skiy in 
stitut gidrotekhnicheskikh i sanitarno-tekhnicheskiih rabot 
(for Gefding). 5. Institut po proyektirovaniyu zhilishchno- 
grazhdanskogo stroitel'satva v g. Mockve (for lalinovakiy). 
(Water pieen) 
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SHEVELEV, F.A.y KAGAN, D,F,; YEVHLAKOV, S.V, 


Use of plastic pipes in rural construction, VYod, 1 san, tekh, 
(MIRA 14:6) 


no.6:1824 Je '61, 
(Water supply, Rural) 
(Pipe, Plastic) 
(Mi1k—Trar sportation) 
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NASONOV, V.N.3 KOSHKIN, V.G., kand.tekhn.nauky GUBENKO, A.B., doktor 
tekhn.nauk; KAGAN, D.F,, kand.tekhn. nauk 
oe ee oe 


Plastics and synthetic resins in construction by M,I. Garber, 
I.V. Rastanin. Reviewed by V.N. Nasonov and others, Stroi, 
mat. 7 no. 1:37 Ja ‘él, (MIRA 1431) 


1. Deystvitel'nyy chlen Akademii stroitel'stva i arl 
SSSR (for Nesone). 8 arkhitektury 
(Plastics) (Resins, Synthetic) 
(Rastanin, I.V,) 
(Garber, M,I,) 
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B177/31 
AUTHORS : Bokshitskiy, hi. N., Kagan, D. F. : + 
a en : fer 
' PITLE: _ investigation of the strength of pipes composed of several 


thermoplastics under impact loading conditions 


reilODICAL: Referativnyy zhurnal; Khimiya, no.’ 17, 1962, 536,. abstract i 


17210 (Sb. tr. Ne-d. inet. oan. tekhn, Akad. pbr-va 4 V: 
arkhitekt. SoS no. 8, 1961, 195 = 203) | 


i 
TEAT: ixisting test methods, partioularly the WOO (ts0) mne'thod ,are shewn | 
to be inadequate, and the authors call for the development of ‘new and 
laprovel types of dynamic testing of plastic pipes. A new test method is. 
J proposed, using an ordinary pendulum dropshammer of the Charpy type fitted 
‘ with a specially designed pendulum. In devising the new method, the : 
authors had in mind particularly the behavior of tubea damaged by 
* tangential stresses with rapid bufld-up. A test method 1s described, 


stating the values obtained for the specific impact atrength of pipea a 
: composed of various thernoplastics. [Abstracter's note: Completa - 
' translation.) : 
"Gard 1/1 | 
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AUTHORS: Bokshitskiy, M. N., Kagan, D. F., Klinov, I. Ya. 
ee eed en meee 


TITLE: Thermoplastic pressure piping. Communication I. Mechanical 
atrength of pipes 


PERIODICAL: Plasticheskiye massy, no. 2, 1962, 36 = 44 


TEXT; In this paper, the mechanical strength of pipes under a static load 

is estimated. To determine the relations among time, tension, and 
temperature, the durability curves are divided into tno.linear sections: 

(a) a flat one and (b) a steep one separated by the point of inflection. 

In (a), plastic destruction occurs with uniform deformation of the 

whole specimen as long as the wall thickness remiins unchanged. Swelling 
spreads radially and axially, and intensive orientation and fracture in the _ 
destruction zone occur at a right angle to the Pipe axis. Deformation f 
in highly elastic PE (especially high-pressure PE) ie largely reversible. 

In (b), brittle destruction occurs due to cracking and partial, highly 
elastic deformation. 1 = Brexp[(U, - y)/kTJis valid with U, being the 
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energy constant of destruction dependent on the material properties (in 
metals it corresponds to the sublimation energy), y being a structure- 
sensitive constant depending on orientation, working methods, eto., and 
B being a constant dependent on temperature and otroga, The coordinates 
of the "brittle point” are: x8 (b,, - dA, - ks 


Yn, 2 (kb, - yb, /(k, - ky) where b, and b, are the strengths in plastic 
and brittle destruction at Ty, k_ and ky are the temperature -dependent 
constants, a, = Bry with B being cr/ch and n= A'/\ is derived for the 


instantaneous ‘srength in britt]. destruction which thus depends only on 


stress. Plastic destruction occurs with o>o, and brittle destruction 


in praxis oczurs at OG. The boundary values of stress and durability 


which correspond to the brittle transition, are determined from 


h= C67 
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hntg—h 
tt A= A A 
tae (9). 
Aus td Ay a are constants depending on the loading rate. The time 


dependence of strength o = Aq eg ot with A, n, and « being enpirical 
constants, also holds for PE pipes with constant, linear characteristics. 
The authors (Author's Certificate no. 130225 of Septembar 3, 1959, 

Vestnik tekhniko-ekonom. inform. NIITEKhIM, no. 5, 14 (1960)) studied 
Soviet PVC, high-pressure 7-500 (LE-500) PE (of the Okhtinskiy 
khimicheskiy kombinat (Okhta Chemical Combine)) and low-preasure PE 

(of the NIIPM) by the pin and cone methods. In relaxation tests, only 
brittle fracture was observed independent of deformation. It usually 
started on the external surface at o right angle to the stress direction, | 
with a parabolio destruction front. The volocity of tho "avalanche 
crack" increases linearly with time. High-pressure PZ is sensitive to 
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KAGAN, D.F.; YEKHALKOV, S.V. 
Investigation of glued joints of vinyl. tubes, Sbor,trud.NIIST 
no.8:64-81 'él, (MIRA 1435) 

(Pipo, Plastic) 
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Investigation of temperature deformations of vinyl sewer pipes 
in apartment houses. Sbor.trud.NIIST no.8ri2~101 ‘61. 
(MIRA 1525) 
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Investigation of the strength of some thermoplastic tubes under 
impact load. Shor.trud.NIIST no.8:195-203 '41,, (MIRA 15:5) 
(Pipe, Plastic) (Thermoplastics) 
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Study of the fastening elements of interior plastic piping. Stor. 
trud, NIIST no.12266<83 '62, (MIRA 163 3) 
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AID P ~ 1944 
Sub ject : USSR/Engineering 
Card 1/1 Pub. 29 - 24/31 
Author : Kagan, D. Ya., Kand. of Tech. Sci. 
Title : Secures ° Control and of prevention of industrial 
boiler damage resulting from interorystalline 
corrosion 


Periodical 


oe 


Energetik, 3, 30-33, Mr 1955 


Abstract t The author describes the causes of bdiler caustic 
embrittlement and corrosion fatigue resulting from 
nonuniform corrosion, chemical attack and repeated 
stresses on metal parts, He desnribds details of 
a so-called brittleness indicator and ways of using 
it to test the degreee of corrosion. Finally, he 
describes methods of zeolite watar treatment. 

Five drawings. 

Institution: None 


Submitted 3: No date 
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Translation from: Referativayy shsrnal, Elektrotekhaika, 1959, Nr 3, p 30 (USSR) 
AUTHOR: Kagan, D, Ya, 


TITLE: Corrosion of High-Presaure Boilera and Methods for Controlling It 
(Kerroziya kotlov vysokogs davleniva i metody bor'by s ney) 


or Se 


Baers ¥ sb.: Vnutrikotlovyye fiz.-xhim, protsessy, vodopodgotovka i 
vodn. rezhimy kotlov aa elektrost. vysokikh i j 

trese. vysokikh i sverkhvysokikh para : 

M., AS USSR, 1957, pp 339-347 : see 


unaatisfactory quclity of welding aad te whrupt ternperature fluctuations. 
Laminations of stearm-water mixtu-e at ‘os stream speeds are responsible for 
steam-water corrosion of outlet sections of boiling -type economizers. 
Corrosion of stearning tubes is due to evaporation af boiler water almost to 
dvyaesa with heating surfaces fouled with sludge, tu unasaiisfactory water 
regulation, cte. Processes of alkalines mete) corrasica occur, as well as the 
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should not be higher than 20%. Besides, measures against Bludge accumulation 
on heating surfaces should be taken by preventing corrosion in the feed-water 
section and by ensuring tightness of turbine condensers. 
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Translation from: Referativnyy zhurnal. Elektrotekhnika, 1959, Nr 2, 
pp 34-35 (USSR) 

AUTHOR: Kagan, D. Ya. 

TITLE: Corrosion of Welding Seams and Strain-Hardened Metal Due to Numerous 
Acid Cleanings (Korroziya svarnykh shvov i naklepannogo metalla pri 
mnogokratnykh kislotnykh promyvkakh) 

PERIODICAL: V sb.: Vnutrikotlovyye fiz.-khim. protsessy, Wedepeagoiovin i vodn. 
rezhimy kotlov na elektrost. vysokikh i sverkhvysokikh parametrov. AS USSR, 
1957, pp 417-422 

ABSTRACT: Corrosion of strain-hardened samples and carbon-steel welding seams 
treated with HCI solutions (5-10%), with and without addition of PB-5 inhibitor, 
at temperatures of 20, 40, 60, 80, and 100°C, was investigated. With higher 
temperatures, the corrosion-inhibiting action is reduced; the corrosion rate of 
strain-hardened metal is higher than that of nonhardened (usually by 100-200%, 
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sometimes by 300 and 800%). Experiments showed a much higher corrosion 
rate for samples with welding seams. Higher temperatures of HC! solution 
without PB-5, apart from general intensification of corrosion, cause local 
deep etching of the addition material; at 80-100°C, through. etchings are formed 
in butt welds. The corrosion inhibitor protects the welding seam against acid 
less than it protects the base metal; with higher temperatures, the inhibition 
becomes less effective for the welding seam than for the base metal. 
Experiments showed that at 80-100°C, the corrosion was localized at the butt 
root and in the addition material. It is recommended that acid cleaning be 
conducted at HCl concentrations not higher than 5-6% and at PB-5 or PB--6 
concentrations not lower than 2 g/liter and at a temperature not over 60-70°C. 
Results of the above investigations were verified on an industrial boiler 

(25 atm, 20 ton/hr). Six acid cleanings were conducted undar the above 
conditions; samples were tested for 7,248 hours — 2,544 hours under operating 
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TITLE : Concerning alkali-safe conditions of boiler water. (O shchel- 
ochnobezopasnykh rezhimakh kotlovoy voy). 


PERIODICAL: "Teploonengetiika” (Thermal Power), Vol. 4, No. 6, 1457/ 
7 pp. 42 = 4 (U.S.S.R.) 


ABSTRACT : The main cause of inter-~crystallite corrosion of the metal 
of boiler drums is the aggressive actioa on stressed metal 
of boiler water concentrate. Damage is promoted by the pres~ 
ence in the boiler water of corrosive alkali, the concentrat- 
jon of which may reach dangerous values because o2,local 
evaporation of water. At temperatures above 300 C, which 
are usually found in high pressure steam boilers, signs of 
inter-crystallite corrosion appear with a 5% solution of 
caustic soda. 

The most acceptable condition of boiler water which ensures 
the absence of inter-crystallite corrosion in high and super- 
high pressure boilers is to maintain in them zero hydrate 
i.e. purely phosphate alkalinity. This is achieved by intro- 
ducing into the boiler water various phosphate salts of 

sodium. The absence of an accumulation of caustic soda in 
evaporating water containing purely phosphate alkalinity and 
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also the ability of sodium phosphate tio passivate steel make 
the zero-hydrate-alkaline condition a reliable means of 
preventing inter-crytallite corrosion, However, in practice 
certain aspects of this practice require to be cleared up. 
The maximum alkalinity can be determined on the assumption 
that all of the alkalinity is due to the presence of the most 
alkaline compound ~Na;PO,. The lower limit is set by the 
condition of preventife sScale~formation and general corrosion, 
for which it is usually taken that the alkulinity titrated 
against phenol-phthalein is equal to 9 mg/l (pH approx.l0). 
A graph is plotted showing the chenge in the upper limit 
of the alkali number of boiler water under given conditions 
as a function of the concentration of FO7”. A graph is 
plotted of the ratio of the alkalinitiy to phenol—phthalein 
to that to methyl-orange of boiler water from the salty 
section against the value of this ratio in the clean section, 
with a boiler pressure of 110 atm. ‘In practice a purely 
phosphate alkalinity can only be maintained in condensing 
power stations, the boilers of which are supplied with high 
quality condensate with make-up from distillate from evap- 
orators or de-salted water. A graph is plotted of the 
quantity of caustic soda formed in the salty sections of 
boilers with different hardnesses caused by the presence of 
calcium and magnesium bicarbonates in the feed water. The 
data shows that the concentration of saustic soda in the 
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salty sections increases with increase in hardn ss of the feed 
water. A table is given showing the amount of sodium 
pee ee which should be added to the feed water for various 
egrees of hardiness of the water. Tests have established that 
if the excess hydrate alkalinity reckoned as caustic soda is 
15 to 20% of the sodium sulphate content of the boiler water 
the water will be safe in respect of inter-crystallite 
corrosion. It is also shown that sulphate in a mixture with 
an equal quantity of chloride, if thelr total content is 15 
to 20% of the hydrate alkalinity, can also prevent the form- 
ation of inter-crystallite corrosion. The presence in the 
boiler water of chloride is useful in preventing general 
alkaline corrosion. 

It is concluded that the condition of pure phosphate 
alkalinity of boiler water in boilers without stepwise evapor— 
ation is maintained (on the basis of the index given in the 
article), according to the maximum content of excess voncen~z 
tration of phosphates being not above 40 mg/l reckoned as PO; 


and a minimum alkaline number of about 9 mg/l NaOH. Control 
over the condition of purely phosphatie alkalinity of boilers 
with stepwise evaporation is effected by analysis of the 
boiler water from the last stage of evaporation. The maximm 
concentration of excess phosphates in this stage should be of 
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Conceming alkali-safe co r water. 

the order of 100 mg/l reckoned as PO?” and the minimum concen~ 
tration of phosphates in the water of the clegn section should 
be of the order of 5 to 7 mg/l reckoned as POs"and it is 
essential that the boiler water should be alkaline to phenol 
phthalein. 

The conditions which ensure purely phosphate alkalinity are 
the absence of excessive intakes of raw water into the turbine 
condensers and high quality of distillate from the evaporators. 
If the boiler is fed with purified water this condition can 
hardly be achieved. If it is necessary to reduce the amount 
of silicic acid carried over, the sulphate-alkali boiler water 
condition is recommended, which makes 1t possible to ensure 
safe operation of the boilers even when fed with purified water. 
6 figures, 5 literature references (4 Russian). 
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action of mechanical stress and a corrosive medium, in such 
cases the steel may crack after only a few minutes, or it may 
take years. In condensate, which 1s wry glightly corrosive, 
corrosion should not occur below tihe yield point, but a 
strongly corrosive medium can cause damage at quite low stress. 
This effect seems to be observed in all austenitic steels, but 
it also depends on the metal structure, and so on its 
composition, heat treatment, etc. At the high temperatures 

~ met in boilers caustic soda is particularly dangerous. 

The influence of the medium on the tendency for cracks to 
form in austenitic steel was tested on samplos with ‘remanent 
strains of 15% and 30%. The upper limit was related to design 
features in the superheaters of the Cherepetsk power station. 
The work was done in autoclaves ati a pressure of 300 atm. The 
specimens were subject only to intiernal stresses caused by 
bending. Nitrogen blowing was used to remove air from the auto- 
clave. The tests were carried oul; in solutions of NaOH at 
concentrations from 100 to 50 000 mg/l; mixtures of NaQH and 
Na5SO, in the ratio of 1:5 at 60 000 mr/1; of Na PO, ati 
50 008 mg/l, of NaCl at 50 000 mg/l aml in condenSate with a 
salt content of 0.2 mg/l. The experiments ware carried out 
at temperatures of 380 and 550 “Go 
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Me composition of the steels testad Was ag follows: 
=e ——“IPE 


LZ59 I-64 SWOOk SOS 


oe ee — 
elements Se iccitertemetenennincts — 
C 0.12 O16. 0-12 9.10-0.10 0.10 0.10 0.09 0.10 
Si - 0.8 0.55. 0.80 0.40-0.50 0.46 0.21 0.52 0.14 
Mn 2.0 0.7 1.0 0.32-0.38 0.45 1.34 1.40 1.41 
iS) ‘ 0.030 0.020 0.025 - 0.010 0.016 0.020 0.021 0.026 
P 0.035 0.025 0.030 - 0.021 0.020 0.012 0.017 0.020 
cr 17.0 —- 14 - 16 16.0 ~ 14.60 15.48 13.19 15.0 13.9 14.61 
20.0 17.0 
Ni 8.0 - 14 - 1612.5 - 14.02 15.25 13.8 15.0 17.0 18.46 
11.0 14.5 
W eco 0.8 =. = 2.27 2.352 2015 ve hon 2.17 
1.2 
Mo taad 1.8 = 2.0 = 0.45 0.50 0.52 ~ ave = 
2.2 2.5 
Nb a = 0.95 — — ia a 0.50 1.05 0.75 
al 
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For steel 34-257 the first figure relates to steel in the Heat 
and Electric Power Station of the All-Union ‘The rmo-tachnical 
Institute and the second figure to steel in the Cherepetsk 
power station. fhe first figure for stael JV-694 relates to 
an experimental melt and the second to regular production. 

In preparing for test the samples with remanent strains of 
15% and 30% only specimens of steels S@—IT, 3-257 and 3M-2572 
withstood 30% strain; the other specimens cracked. 

The results of the tests are tabulated and photo-micrographs 
of cracks are given. The results show the influence of time ani ’ 
temperature on crack formation. The most active medium was 
NaOH at a concentration of 50 000 mg/l, in which cracks formed 
in steel 3M-257 after 200 to 500 hrs. In NaOH at 10 000 mg/l 
cracks formed jin almost dil the steels tasted at temperatures 
of 380 - 550 “C after 1500 to 2 0CO hrs, The exception was 
steel 9A:-IT, not one specimen of which was damaged. 

Weaker solutions of NaOH (100 and 1 000 mg/l) did not affect 
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The influence of the medium on the corrosion stability of ca 
austenitic steels after plastic deformation. (Cont.) 


absence of oxygen, no cracks occurred in any specimen. NaCl 
did not affect steels 9U4-257, 34-694. nor 9A-IL. 

The cracks usually occurred in the side of the specimen 
under tension, but sometimes were found in the side under 
compression. The various kinds of damage produced are described. 

The investigations should continue, to elucidate further the 
influence of the time factor at temperatures of 400 to 600 “C in 
the absence of oxygen. 

It is concluded, from the experimental results, that the 
majority ot austenitic steels suitable for the manufacture of 
superheaters, steam piping or turbine narts for super—high 
steam conditions, whether stabilised with carbide forming additi- 
ves or not, are sensitive to alkali contact at high temperatures. 
Alkalis may be present in boiler water. Therefor, high stean 
purity is of great importance, not cnly from the standpoint of 
deposit formation, but also because of its effect on the 
reliability of the metal. 


5 figures, 4 literature references (1 Russian). 
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104-3-9/45 
AUTHOR: Kagan, D.Ya., Candidate of technical Sciences, 
* PITLE: The influence of various acids on inter-crystallite 
destruction of steel 9U-257 (Vliyaniye razlichnykh kislot 
na mezhkristallitnoye razrusheniye stali EI-257) 


PERIODICAL: "Elektricheskiye Stantsii" (Power Stations), 1957, 
Vol. 8, No.3, ppe ey) foc 28 (U.S.S.R.) 


ABSTRACT: In boilers for high temperatures and pressures the con- 

, vection stage of the superheater is partially made of high 
alloy austenitic steel brand 3W-257 which contains no stabil- 
ising additives and which under certain conditions is subject 
to intercrystallite destruction. Water insoludle deposits 
sometimes form inside high pressure boilers particularly of 
the direct flow type and acids may be used to dissolve them, 

A solution of hydrochloric acid can remove almost any deposits 
from the heating surface. Phosphoric acid is not so good, 
chromic acid removes calcium deposits well and hardly touches 
deposits consisting mainly of irm oxide. ‘Tests were made on 
these acids to remove deposits from the pipes of the experi-~ 
mental high pressure direct flow boiler at the All-Union 
Thermo—Technical Institute (Vsesnoyuzniy Teplotekhnicheskiy 
Institut). The deposits in the tubes consisted mainly of 
compounds of calcium (30;)) and oxides of iron. The acids tried 
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104—3-9/45 
The influence of various acids on inter-crystallite 
destruction of steel 384-257. (Cont.) 


practically no influence on any crystallite corrosion. Hydro- 
chloric acid solutions caused the greatest intercrystallite 
destruction of steel 94-257 but it is the most effective in 
removing deposits and therefore a shorter contact time may be 
used and this acid may therefore only be used to clean deposits 
from high pressure boilers under emergency conditions. The aim 
should be to prevent the formation of deposits to achieve which 
the condensers should be well sealed. Garbon dioxide should 
be absent from the system, auxiliary equipment should be pro- 
tected from corrosion when not operating; and corrosion products 
should be carefully washed out after the auxiliary equipment 
has stood for a long time. 

There are 5 figures. 


AVAILABIE: Library of Congress 
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AUTHOR: Kagan, D.Ya. 91-58-5-29/35 
ELE OLE LOE LI 

TITLE: On Methodsfor the Removal of Carbonate Scale in Boilers 

(0 sposobakh udaleniya ‘arbonatsoy nakipi v kotlakh) 
6 

PERIODICAL: Energetik, 19584 Nr 5, p 36 (USSR) 

AbSTRACT: The removal of boiler scale is most effectively carried 
out by boiling 1 - 2% solution of sodium phosphate for 
15 - 20 hours. The calcium phosphate formed in the process 
must be removed immediately to avoid hardening. The for- 
mation of boiler scale may be prevented by the phosphat- 
ing of the boiler water in a ratio of 8 ~ 10 mg/l PO,-?. 

AVAILABLE: Library of Congress 

Card 1/1 1. Boilers - Maintenance 
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SOV/91~-59-7-18/21 
Kagan, D. Ya. 


ere, 


Determining the Oxygen Content of Feed Water 
Energetik, 1959, Nr T, p 37 (USSR) 


For determining the 0, content in feed water, T.A. 
Moiseyeva wants to know the dependency existing 
between the oxygen content and the temperature of the 
sample. The author states that the temperature of the 
sample has a strong influence on the analysis results 
when using the Winkler method for oxygen determination 
He suggests cooling of the feed water sample to a tem- 
perature of 15 - 20°C, regardlesp to the analysis 
method. At temperatures of 20~30°C, the accuracy of 
determining oxygen is approximately 9,02 - 0.03 mil- 
ligram/liter 
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KAGAR, D. Yas, kand, tekhn.nauk; SHVARTS, A.L., kand, tekhn. nauk 
Damage of the heating surfaces of uniflow boilers equipped with 
vertical water walls, Blok, sta. 30 no.3:16-19 Mr '59. 
(utRa 1225) 
(Boilers) 
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Gurvich, S.M., Engineer, Kagan,..D.Ya., Candidate of 
Technical Sciences, and Mamet, A.P., Dector of Techni- 
cal Sciences 


Causes of Boiler Corrosion 
Energetik, 1959, Nr 1l, pp 10-13 (USSR) 


The authors explain the possible causes of a case of 
boiler corrosion at an unidentified plant. The corro- 
sion was detected in a DKV-10-13 boiler. It was cau- 
sed by an interaction of several factors: large a- 
mounts of ammonium sulfate were added to boiler water 
in the feed tanks; the regeneration of ammonium-sodi- 
um-cationite filters was not performed properly; no 
deaeration of the boiler water; improper washing of 
the boiler with diluted acids. They state that it is 
very difficult to estinate the degree of the influen- 
ce of the one or the other factor because of the lack 
of sufficiently detailed data. In their conclusions 
the authors give some general inatructions for proces- 
sing boiler water. 
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3/104/60/000/010/'001/003 
1194/8255 
AUTHORS: Zelenskiy, V. G., wn jimeer and Kagan, D. Ya., 
Candidate of Technical Sciences cares 


TITLE: An Investigation of Erosive Wear of Metals 
PERIODICAL:  Elektricheskiye stantsii, 1960, No. 10, pp. 14-16 


TEXT: Previous work on this subject has been described in 

an article by V. G. Zelenskiy in Teploenergetika, 1938" No. 2. 

The present tests were carried out on slots (channels) made up of 

the materials, the upper part of the slot being made of the 

material under test and the lower of steel IXIRHAT (1Kh18N9OT). The vi 
pase fluid for the tests was condensate with a salt content of <= 
0.1 mg/litre, to which various amounts of galt solution were added 

by means of a plunger-type measuring,pump. During the tests the 

water was at a pressure of 150 kg/cm and a temperature of 125 # 

10°C. The materials tested and results obtained will be found in 

the table. 
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An Investigation of Erosive Wear of Metals 


Characteristics of chemical epth of wear of specimens 
contents of water microns/hour 


Salts contained Bronze AYk- \" 
in water g/ (AZh~9-4) 


Deaerated Salt residue 
condensate - to 0.1 mg/l 
0550.02 ng/1 
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An Investigation of Erosive Wear of Metals 
Continuation of Table 
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An Investigation of Erosive Wear of Metals 


Most of the tests lasted seven hours. In addition tests were made 
with carbon dioxide in the water, betas stainless steel specimens 
of grades 1Kh18N9T, 3X13 (3Kh13), 3Y- 4,6! (EI-481) and weld metal 
from an electrode grade WH- 6 (TsN-6). For purposes of comparison, 
tests were also made with the condensate in which the carbon steels 
and bronze had been tested. Four tests were made with solutions of 
ammonia at mean concentrations ranging from 2.1 to 12 ng/litre. 
There was a marked reduction in wear of the specimens as the 
ammonia concentration was increased up to 9 mg/litre, presumably 
because the pH value of the water was raised. Increasing the 
ammonia concentration from 9 to 12.8 mg/litre somewhat increased 
the wear of steel specimens and greatly increased it for bronze. 
Previous work has shown that ammonia treatment of feed water in 
high-pressure power stations provides reliable protection against 
carbon dioxide corrosion of steel and the present work indicates 
that it also provides effective protection of carbon sveel parts 
against erosive wear. Tests that were made with oxysen in solution 
in the condensate showed that under the present test conditions 
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An Investigation of Erosive Wear of Metals 


using carbon steel oxygen commences to have an inhibiting effect 
above a concentration of 0.08 mg/litre. With bronze, however , 

this concentration of oxygen still promotes wear, mainly because 
protective films of copper are of low strength and stability when 
a small quantity of oxygen is present. For bronze the oxygen 
becomes an inhibitor at higher concentrations and at 1.0 mg/litre 
there were no signs of wear either on steel 20 or on bronze. Wear 
of steels 20 and 40 and bronze was heaviest when carbon dioxide was 
present in the condensate; for example, with 1.4 mg/litre of CO, 

in the condensate the wear of the materials was 11,9, 22.3 and ~ 
4,1 microns per hour respectively. This is apparently because in Yi 
the presence of CO, the oxide films that form on the metal are 
unstable. Because“the influence of CO, on erosive wear was found 
to be so high, tests were made with thé stainless steels 

1Kh18N9T, 3Kh13, EI-481 and weld metal of electrode TK-4(TK-4) 
(UH-6 (TsN-6)). With these materials wear was small and did not 
exceed the values for pure condensate. Hence there is reason to 
suppose that with stainless steels erosive wear is less influenced 
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An Investigation of Erosive Wear of Metals 


by the quality of the feed water than is the case for carbon steels 
and bronze. It is concluded that the process of electro-chemical 
corrosion must play a decisive part in the erosive wear of metals. 
Erosive wear in power stations can be reduced by ammonia treatment 
of the feed water, which also provides general protection against 
corrosion. Since the water conditions at power stations are mainly 
governed by the requirements of the turbines and boilers the best 
way of improving the performance of parts exposed to the feed water 
is by good design and the use of erosion-resistant materials. 

There are 1 figure, 1 table and 4 Soviet references. 
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drazine treatment of feed water for TP-250-1 extra-high pressure 
sees Teploenergetika 7 no.ll:46-48 NO 60, (MIRA 14:9) 
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Zhuraviev, L.5.. .uginecr 


TITLE: An Investigation of the Action of Contaminated Low- 
Temperature Steam on Steels 35 %H™ (35KhNM) and 
1X18H9T (1Kh18N9T) in a Stressed Coudition 


PERIODICAL: Teploenergetika, 1961, No. 3, pp» 46-48 


TEXT: Some years ago, at one of the Moscow power stations, 
there was a failure in the discs of the llth and 12th stages of the 
high-pressure cylinder of a turbine type BK -100-2 (VK-100-2). 

Some time later, cracks were found in the disc of a second Similar 
turbine which had been running at the same powder station for about 
elght months. The metal was found to be satisfactory but the steam 
had been of poor quality and there were cases when the dry residue 
reached 2.0 to 1.6 mg/kg, the mean value being 0.3 to 0.4 mg/kg. 
The major contaminant was alkaline. Engineer V.P. Lobanov 
suggested that the failure had occurred becauss of cooling of the 
dises during frequent and incorrect washing of tho machine, with 
consequent sudden temperature drop. Candidate of Technical Sciences 
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An Investigation of the Action of Contaminated Low-Temperature 
Steam on Steels 35KhNM and 1Kh18N9T in a Stressed Condition 


Yu.M. Kostrikin considered that the damage resulted from 
contamination of the steam by alkali. The steam delivered ta the 

llth and 12th discs had a superheat of about 20 °C and could contain 
droplets of liquid which were fairly concentrated solutions of 

alkali. This explanation is worthy of consideration because — 
cracking ceased when the quality of the steam at the station was 
improved. Moreover, at another station similar turbines were 

washed as often but there was much less alkali in the steam, and 

here no cracking was observed. Laboratory work was also carried out 
to elucidate the part played by thermal stressas and the influence 

of the medium on the stressed metal. The present article discusses 
only the influence of the quality of tne medium, The tests were 

made on steels grade 35xXHt4 and 1X18H9T (35KhNM and IKh18N9T) in 

a special rig so made that steam with known amounts of contamination 
could be delivered to the test pieces. They wre in the form of 
strips of metal bolted together in pairs between blocks of 

differing thickness se that the stress in the specimens could be 
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An Investigation of the Action of Contaminated Low-Temperature 
Steam on Steels 35KhNM and 1Kh18N9T 


calculated. The stress most commonly used was 60 kg/mm? but 
individual tests were made with stresses of 21.4 and 30 kg/mm2, 
The steam was at a pressure of 3 atm and approximately 20 °C 
above the saturation temperature at the givon pressure, The 
test solutions were: condensate, caustic soda solution, sodium 


chloride solution and various mixtures of them. In the tests 
with condensate or sodium chloride concentrations of up to 

100 mg/litre, no damage was observed on specimens of stoel 
35KhNM or IKh18N9T. In tests with solutions containing mixtures 
of sodium hydroxide and sodium chloride cracks werw found only 
in notched specimens stressed to 60 kg/mm2, In tests with a 
solution of 100 mg/litre sodium hydroxide after 200 hours all the 
Specimens, both with and without notches, were cracked. 
Specimens of steel 1IKh18N9T were particularly badly damaged, 
especially the notched samples. The test system itself was also 
subStantially damaged, particularly near the weld. 
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There are 4 figures, 2 tables. 
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